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(57) Abstract 



Shipping and storage container (01) having a body (12) and a cap (14) that together create an enclosure that is constructed from 
thermoplastic and thai includes at least one insert (200) of high-concentration desiccant integrally molded therewith. The containers may be 
injection molded about a preformed insert is so that the insert is at least partially encased within the body of (he container. Alternatively, 
the insert may be co-molded with the body of the container so that the two components are bonded 'together into one unitized and continuous 
body. 
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DESICCANT MATERIAL INCLUDED IN A CLOSED CONTAINER 
DESCRIPTION 

TECHNICAL FIELD: The pres.* invention relates to comers having desiccating .bBHies. 
5 wore particularly, the present Invention retetes to thermoplastic conx.-.r»rs. 

BACKGROUND ART: The,, ere m.ny ertic.es thet ere pr.fer.bly stored end/o, shipped in en 
environmentthatisesmoisturelreeespossiWe. Therefore, containers heving the abaty to ebsorb 
excessmoisturehevebeenrecognizeoesdesireble. On. eppUcetion in which moisture absorbing 

l0 containers are desired is lor the shipment end storage o« medians whose efflccy is 
compromised by moisture. The initial placement ol medicines imo . sealed moisture free container 
Uusu.nyconuol.eb.e. Furthermore, the conteiner tor the medicine is selected so that ft has a low 
perme.bi.ity to moisture. Therefore, the medication wM normaHy be protected from moisture until 
„ reaches the end use,. Once the.medicine is received by the consumer, however, the container 

, 5 must be repeated* opened and dosed ,o access the medication. Each time ,h. contamer is 
opened end unsea.ed. moisture bearing air wi» most «Ke.y be introduced into the contain* and 
s ..,ed therein upon closure. Unless this moisture is otherwise removed from the atmosphere or 
heed space o, the container, it may be detriment ebsorbed by ,h. medic.tion. For this reesor, 
H is a well Known practice to include . desicceting unit together with the medicetlon m the 

20 ^"'T other instances, moisture may be rele.sed from Hems thai have been placed in 
• Prime exemples of such hems ere food stuffs that releese 

containers for shipping and/or storage. Prime exempies o 

. , j „„„„„ in the instance of containers that ere sealed end 
moisture during shipping and storege. In the instance ,.„ rmhnM 

substantially impermeebfe to moisture, the rele.sed moisture wi» remain wnhm the ~ 'bout 
2S the product. If not removed, this releesed moisture mey nave ... effe«s on the very „em that 
" ,ele.sed the moisture, h hes been found the, e substentia, amount o, moisture is releesed from 
certain food products. within the first forty-aight ,4B, hours after menufecture end pacKegmg- TNs 
r .,.es.d moisture wii. remain .bout the product until removed. I, «h. moisture is no, removed 
" shortly .her Its r.leese. h mey cause the lood to degrade into . condition that is not saleeb* * 
30 these ceses. desiccants may be induded togefher with ,h. conf ined Hems to cont.nua.hr absorb 
30 mesecos re ietlvery dry environment is 

the released moisture until the products unpacked. In this wey. a relatively 

maintained ebout the stored item. " ^ 

The need to eliminate moisture from within sealed containers has been prev^shr 
mooted. Eerly attempts to echi.ve these goals included the provision of 
35 in fabric or simiiar bags the, are ^ * ~ containers, together end commingled wrth the mane 
hemg shipped or s,o,ed. A consumer releted problem, howev., exists when the des.cc.nt is *os 
end commingled together with consumeble Hems. If no, cr.fuUy end thorough* processed upon. 
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unpacking, the desiccsnt may not be seperated from the consumables and could harm a person • 
if unknowingly ingested. 

Another known mods by which e desiccsnt may be provided within a container tnchides 
coating the interior surface ol the container vessel with a desiccant bearing material. Still further, 
h is known to provide desiccating abilities in a container through the use of layered structures in 
which .a desiccant is "sandwiched" between moisture permeable material that confines the 
desiccant. These layered structures often take the form of flexible sheeting that may be formed 
into bag type containers into which items requiring a reduced moisture environment are placed. 

Several of the known means by which desiccant bearing containers ere constructed require 
multiple steps and result in more complex and layered structures than ere desired. Furthermore, 
the provision of desiccant capsules together with contained items is not always satisfactory. As 
previously explained* commingling of desiccant with food hems and medications is undesirable 
from a consumer stand point in that the desiccant may be inadvertently ingested. StiS further, if 
the desiccant is not integrally constructed with the container, or at least an ached, there to. it may 
be prematurely removed while still needed for continued removal of moisture from within the 
container. Therefore, a need has been recognized for containers that include a desiccant as an 
integral component of the container's body. Regarding the included desiccant of the container, 
it is desired to enhance its capabilities of moisture absorption with respect to both rate end 
quantity. Still further, as In all manufacturing processes, rt is desired to reduce the required steps 
for constructing desiccating containers and simplify the resulting structures. 

DISCLOSURE OF THE INVENTION: One embodiment of the present invention includes a 
container having desiccating capabilities. The container includes a container. body that forms at 
least a partial enclosure so that on inside space end an outside space is created with respect to 
the container body. There is an insert formed from desiccant entrained thermoplastic that is fixed 
relative to the container body. At least a portion of the insert is exposed to the inside space of 
the container body so that it can absorb moisture therefrom. The desiccant entrained 
thermoplastic from which the insert is constructed has a high desiccant concentration of at least 
forty percent desiccant to thermoplastic by weight. The conteiner body is constructed from 
substantially desiccent-free thermoplastic in one embodiment and from low desiccant concentrate 
thermoplastic having at most twenty percent desiccant to thermoplastic by weight in another 
embodiment. In a preferred embodiment,, the conteiner body is constructed from polypropylene. 
A cap that is seelabh/ engageable with the container body and constructed from polyethylene may 
optionally be provided. It is contemplated that the insert may be sufficiently encased by the 
conteiner body so that the insert is only exposed to the inside space of the conteiner and not to 
the exterior of the container. In one embodiment, the insert is fixed to the conteiner body by a 
retainer tip 21 1 formed by the container body about the insert. In another, the insert is fixed to 
the conteiner body by e shrink -fitting of the container body about the insert. It is contemplated 
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that the insert end the container body ma/ be co-molded into a -unitized body. As an optional 
enhancement* the desiccant entrained thermoplastic from which the insert is constructed may 
Include a polar organic compound that enhances the absorption capabilities of the desiccant. The 
insert may take the form of a Dner that covers at least a majority of the interior surface area of the 
container body. 

In an alternative embodiment, a container having desiccating capabilities is disclosed. It 
includes a container body that forms at least a partial enclosure so that an inside space and an 
outside space is created with respect to the container body. There is an insert constructed from 
desiccant entrained thermoplastic that is integrally joined, to the container body by a co-molding 
process that forms a single unitized body from the two components. After the co-molding 
process, at least a portion of the insert is exposed to the inside space of the container body for 
absorbing moisture therefrom. 

A method for co-molding the above container having desiccating capabilities is also 
disclosed. The steps of the method include injecting a high desiccant concentrate thermoplastic 
insert into a container mold. A container body is injected about the insert so that a single unitized 
body is formed from the two components. When the container body is formed, the insert hs 
enclosed within the container body so that the insert is only exposed to an inside space of the 
container. The step of injecting the container body about the insert is performed 
contemporaneously with the step of injecting the insert so that the insert and the body meld 
together at an interface thereby forming the unitized body. Alternatively , the injection of the 
container body about the insert is performed at a temperature sufficiently elevated so that the 
insert and the body meld together at an interface thereby forming the unitized body. Before the 
thermoplastic is injected into the mold, the various desiccant concentrations are prepared. During 
the injection process, the high desiccant concentrate thermoplastic is introduced into the mold 
through a first injection port 209 and the desiccant-free or low concentrate thermoplastic is 
introduced into the mold through a second injection port 210. In one embodiment, the mold is 
moved from a first injection station to a second injection station. A preferred means for moving 
the mold between stations is on a rotating table. 

The present invention provides a container, and process for constructing the same that 
satisfies the need for more effective desiccating storage end shipping containers. The containers 
of the present invention provide superior desiccating abilities, while at the same time permitting 
efficient construction of a container that has and maintains structural integrity. Furthermore, the 
present invention provides a means by which the container may be formed having a substantially 
unitized and continuous body. 
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BRIEF DESCRIPTION OF DRAWINGS: 

Figure 1 is a cross-sectional view of a desiccating container with an insert in the form of 
a disk molded therein. 

Figure 2 is a cross-sectional view of o desiccating container with en insert in the form of 
a liner molded therein. 

Figure 3 is a partial cross-sectional view of the container body showing a Op retainer. 

Figure 4 is a side view of a mold in partial section mounted upon a rotatable teble for 
transport between injection stations and showing a container and insert molded therein. 

Figure 5 is a side view of a mold in partial section showing.a container and insert molded 
therein in a single station configuration with two injection ports. 

Figure 6 is a schematic of the method by which the container is co-molded. 



MODE(S) FOR CARRYING OUT THE INVENTION: In one embodiment of the present invention, 
a relatively small container may be manufactured simDar in construction to the aseptic vial and cap 
of U.S. Patent 4.783,056 of Robert S. Abrems, the disclosure of which is expressly incorporated 
herein by reference. Therein, the injection molding of capped sample vials from thermoplastic 
material is disclosed. Like reference numerals are used in the present application to those, of the 
4.783.056 patent to designate similar or like epparatus or process. 

The presently disclosed invention includes and is applicable to the manufacture of similar 
20 containers. The containers 01 disclosed herein, however, ere not limited to vials. It is 
contemplated that containers 01 constructed according to the present invention may be larger or 
smaller than the vials of 4.783.056 and of variable shape. Furthermore, the caps 14 may be 
integrally formed with the bodies 12 of the containers 01. or they may be manufactured as 
separate units. Still further, the present invention may be embodied exclusively within the body 
25 of e conteiner 12 or a cap 14 for a container 01. 

The material used in the construction of these containers 01 typically provides a barrier 
between the interior 201 end exterior 202 of the container 01 that is substantially moisture 
t impermeable and most often is a thermoplastic. While it is contemplated that any thermoplastic 
may be utilized, polypropylene is preferred for the construction of the body 12 of the conteiner 
30 01. Polypropylene is desirable beceuse of its durability, rigidity and resistance to breakage after 
being molded into the form of a container 01. Other exemples of suitable thermoplastics may be 
selected from the following groups: porvolefin, polyethylene, polycarbonate, poryamide. ethylene- 
vinyl acetate copolymer, ethylene-methacrylete copolymer, polyvinyl chloride, polystyrene, 
polyester, polyester amide, polyacryfic ester, end polyvinylidene chloride, acrylic, poh/urethane. 
poryacetal. and polycarbonate. These end other thermoplastics ma/ be utilized either singularly, 
or in combinations. 

The present invention includes the manufacture of e container 01 in which the majority 
of the container's body 12 is constructed from the base thermoplastic, e.g. polypropylene. 
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because of Hs durability end resistance to breakage. To establish and/or increase a desiccating 
capacity of the molded container 01 , an insert 200 that has been formed from a desiccant 
entrained thermoplastic is integrally constructed with the body 12 of the container 01. The 
concentration of desiccant entrained within the insert 200 may exceed seventy-five percent 
(75%). Typically, however, the desiccant concentration in the insert 200 wilHaH within a range 
of forty to seventy-five percent |40-75%) desiccant to thermoplastic, by weight. This 
concentratiort is considered to be a high concentration for most thermoplastics. The meximum 
desiccant bearable concentrations wffl vary among the various types of thermoplastics due to their 
differing characteristics. In the instance of polypropylene as the base material, an upper 
concentration of desiccant win be considered to be about sixty percent (60%| by weight. In the 
instance of polyethylene, however, the maximum concentration of desiccant win be about 
seventy-five percent (75%) by weight. As the desiccant concentrations within the thermoplastics 
increase, the performance of the material degenerates to unacceptable levels. 

tn one embodiment, the insert 200 is located in the base or bottom 203 of the container 
body 12 and is exposed to the interior spece 201 of the container 0.1. The configuration of this 
embodiment is similar to a sample vial. Because the durability end resistance to breakage is 
lessened in the higher ranges of desiccant content, it is advantageous to have the polypropylene 
used in the construction of the container's body 12 formed ebout the insert 200 except for at 
those surfaces to be exposed to the interior 201 of the container 01. A container 01 of this 
configuration provides desired structural integrity while elso providing the greater desiccating 
ability of the high desiccant laden insert 200 that is directly exposed to the interior 201 of the 
container 01. It is also contemplated that the insert 200 may be included in the construction of 
the container's cap 14. in this case, the insert will be integrally formed with the cap 14 so that 
an exterior surface of the insert 200 is exposed to the interior 201 of the container 01 when 
installed thereupon. 

As a further alternative embodiment, the insert 200 may be less localized, end extended 
to a greater degree about a greater portion of the interior surface 204 of the container body 12. 
In this instance, the high desiccant bearing thermoplastic forms more of a finer 205 at the interior 
~ sur | ace 204 of the container 01. To provide maximum desiccating abilities, the liner 205 may 
completely cover the interior surface 204 of the conteiner 01; this mey optionally include the 
interiorly exposed surfaces of a cap 14 of a closed container 01. 

One contemplated method for the manufacture of the container 01 includes the provision 
* of a preformed insert 200 about which the thermoplastic of the remainder of the body 1 2 of the 
conteiner 01 is injection molded. In this process, it is important that the insert 200 be affixed to 
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or within the body 12 of the container 01 . This may be achieved merely by molding the body 1 2 
about the insert 200 so that the two components are mechanically connected one to the other. 
The mechanical connection may take the form of a retaining Bp 206 formed by the container body 
12 about the insert 200 that effectively fixes the insert 200 with respect to the rest of the 
5 body 01. 

Alternatively, it is also contemplated that a "shrink-fh" may be achieved by the body 1 2 
forming thermoplastic about the insert 200. A particular example of this shrink-frt application 
would be the provision of a desiccant loaded insert 200 constructed from a base thermoplastic 
of polyethylene and a container body 12 molded thereabout from a base thermoplastic of 
10 polypropylene. Upon cooling after being injection molded, polyethylene shrinks less than 
polypropylene under similar circumstances. Therefore, if a polypropylene body is injection molded 
about a polyethylene insert 200 that has been either previously formed, or is injection molded 
contemporaneously with the container body 12, the polypropylene container body 12 will shrink 
about the polyethylene insert 200. This shrink-fh method may be implemented whether or not the 
15 insert 200 is relatively small and localized with respect to the container body 12 or whether the 
insert 200 takes the form of a previously described finer 205 configuration. In either case, the 
exteriorly formed container body 12 may shrink about the insert 200 if the thermoplastics from 
which the insert 200 and container body 12 are appropriately selected. The use of the retaining 
lip 206 end shrink-fit method of affixing the insert 200 or liner 205 to the container body 1 2 is 
20 used primarily when the materials of construction of the insert 200 and container body 12 are not 
compatible. The two components will be considered incompatible if they do not automatically 
adhere one to the other as a result of the manufacturing process. 

Alternatively, the insert 200 will be constructed from a material that bonds to the body 
12 of the container 01 when the body 12 is placed thereabout. Therefore, a preferred method for 
25 constructing the insert 200 bearing container 01 of the present invention is co-molding. That is, 
the primary body 12 of the container 01 is molded, while the high desiccant insert 200 is also 
molded. The two portions are said to be co-molded because they are either simultaneously or 
sequentially injection molded in a single process. The process, of co-molding results in the 
construction of a unitized container body 12 in which the insert 200 is seamlessly combined with 
30 the body 12. In most instances, the insert 200 and container body 12 adhere one to the other, 
as a result of a melding together of the base thermoplastics from which each is constructed at an 
interface therebetween. The melding action takes place when the insert 200 and container body 
12 are each injected into the mold 10 sufficiently closely with respect to time so that each is in 
at least a semi-molten state while in contact one with the other. Alternatively, heat from the 
35 thermoplastic of a body 12 injected about an insert 200 may cause the contacted portions of the 
insert 200 to melt slightly and meld with the thermoplastic of the body 1 2 adjacent thereto. In 
each case, there wfll be a phase between the high desiccant concentrate insert 200 and container 
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body 12 in which the two construction materials blend to some degree creating a seamless 
interface end therefore unitized container 01 out of the two components. 

As expleined, in a preferred embodiment, the high-desiccant insert 200 is located m the 
base or bottom 203 of the container 01. A surfece of the insert 200 may be directly exposed to 
the interior 201 of the conteiner 01. or the insert 200 may be fully encapsulated by the primary 
body 12. StiD further, it is contemplated that the bottom 203 portion of the container 01 may be 
constructed exclusively from the high-desiccant thermoplastic if the material's reduced qualities 
do not adversely affect the performance of the container 01. This may be the case H the 
container 01 is not going to be exposed to high stresses or rough handling. To produce such a 
container 01, It is contemplated that the lower portion and upper portion will be formed from 
thermoplastic of differing desiccant concentration, that is. thermoplastic of lesser desiccant 
concentration will be Injected into the upper portion of the mold 10 end higher desiccant 
concentration will be injected Into the lower portion. The thermoplastic of the two portions win 
commingle at an interface and meld together into a unitized container body 12, provided that the 
base thermoplastics of each are compatible, tike the other injection processes, it is contemplated 
that each portion may be injected from separate injection ports 209 end 210 or the same port. 
As a result, the portions may be injected either sequentially or contemporaneously. In each cose, 
the proportion of the container body 12 formed by each portion will be controlled by the emount 
of thermoplastic injected into each. 

In any event, the thermoplastic in which the desiccant is entrained is moisture permeable 
to the degree that moisture from the interior 201 of the container 01 may be transferred to and 
stored in the desiccant. It is possible that the thermoplastic from which the insert 200 is 
manufactured may have e higher moisture permeability than that from which the remainder of the 
body 12 of the container 01 is constructed. In this case, the insert 200 may be enclosed within 
the container 01 by e lower moisture permeable thermoplastic of the container's body 12. In this 
way, moisture will not readily be transferred from outside the container 01 to the interior. In view 
of the possibility of desiring differing moisture permeabilities in the Insert 200 and the container 
body 12, h is contemplated that the two components 200,1 2 may be constructed from different 
materials that are potentially incompatible. 

The process of the present invention in which the insert 200 is co-molded within the 
primary body 12 of the container 01 may vary. In a first embodiment of the molding process, h 
is contempleted that the mold 10 will move between two injection stations. An injection assembly 
that is generally designated by reference numeral 96 may be installed and withdrawn from the 
mold frame 24. At one station, typically the first station, the insert 200 will be injection molded. 
In order to mold the insert 200, a ring shaped barrier will be provided that has a circumference 
substantially matching the perimeter of a lower end of core 48. It is desired that the thickness 
of the insert 200 be approximately one-eighth of en inch, therefore the thickness or height of the 
barrier ring will likewise be one-eighth of an inch. As the injection assembly 96 is installed within 
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the mold frame 24, the barrier ring is the leading component. The ring contacts the lower surface 
of the core 48 forming e barrier within which thermoplastic may be injected. High concentrate 
desiccant thermoplastic is then injected into the interior of the ring thereby forming the insert 200. 
The high concentrate desiccant thermoplastic of the insert 200 may be injected at a temperature 
that is less then the temperature at which the thermoplastic of the container body 1 2 is injected. 
The lowered temperoture may be required so that the desiccant contained therein does not 
degrade. The necessity of the lowered temperature may be obviated by using different end/or 
high-grade desiccants that are not susceptible to degradation within the normal temperature 
ranges of the injection process. 

When the insert 200 has sufficiently cooled to e point that it will maintain its shape after 
the removal of the barrier ring, the Injection assembly 96 is withdrawn from the mold freme 24, 
together with the barrier ring thet is attached thereto. The insert 200 adheres to the tower surface 
of the core 46 end remains within the mold 10. 

The mold 10 is then moved 'to e second injection station similar to that previously 
described, but configured so that the desiccant-free thermoplastic is injected into the cavity 114 
thereby forming the body of the container 12. The means for conveying the mold frame 24 
between stations is preferred to be a rotatable table 207 that operates continuously between the 
two stations. During this second injection, thermoplastic is injected to form the body 12 of the 
container 01 end optioneUy the cap 14. During this same step, thermoplastic is also injected 
about the insert 200. that has been previously formed. In this wey. those portions of the insert 
200 that would have been exposed to the exterior 202 of the container 01 are covered by the 
desiccant-free thermoplastic. 

The top surface of the insert 200 is not covered by the desiccent-free thermoplastic 
because it remains in contact with the lower surfece of the core 48. Though the insert 20O is 
allowed to sufficiently cool to maintain its form between station one and two end during the 
second injection, the second injection of thermoplastic is made at a temperature sufficient to 
cause the two components 1200,12 to bond together as described herein. Depending upon the 
conditions, h is possible that the high concentrete insert 200 will melt enough so that it bleeds 
into the body 12 of the container 01 located adjacent thereto. The emount of bleed, however, 
is not significant and does not degrade the performance of the exterior thermoplastic that gives 
the cohteiner 12 its strength end durebilitY. 

In an alternative embodiment of the molding process, only one injection station is utilized, 
but two injection ports 209 end 210 are provided thereto. The high concentrate desiccem 
thermoplastic that forms the insert 200 is injected through one of the ports 209, while the 
desiccam-free thermoplastic that forms the body 12 of the container 01 is injected through the 
other of the ports 210. In this process, the core 48 must move longitudinally away from the 
injection assembly 96 a distance equal to the thickness of the insert 200 that is to be formed. 
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~ ,k. insert 200 is firsx formed, .nd the body 1 2 of the container 01 
Uke tlw two station process, the insert zuu is rir« 

is formed thereabout. In most other respects, the mo processes ere similar 

„ ,s entidpeted that the rate o, .bsorption into the insert 200 may he control by the 
^V-*--- - insert 200exposed to the ^ 
. mofB surface eree of th. insert 200 mey be exposed. If It It desired 

absorption rates ere desired, more . 

. nmcess be achieved, then less surface area will be exposed, 
that a more prolonged absorption process 

s further contemplated Uurt the rat. o, ebsorption by th. insert 200 may he co^d by 
encapsulation of the insert 200. If slower rates ol absorption are desired, then theinsen 200 can 
TeLed to 9 re.ter decrees by ,h. thermoplestic that forms the body 12 of the container 01 
L which b less pe^eabl. to moisture. The rat. of ebsorption may also be controlled byusmg 
ines of them^'h-ving dmerent moistur. perm.abi.ty r*tes. Sti. further, the rate 
7ZZ ebsorption by th. insert ,00 may be effected by other edd^xture, to the 
Loplastic. ,n particular. H has been found that ,h. .ddWon of po,.r organic compounds, su* 
T^T. to the daslccn, loaded thermoplastic wi, gra.tiy .cr.es. the rate o, ehsorptx.. T» 
a dl o, polyvinyl alcohol IPVOH, has similar boosting .fleets upon th. .bsorption rate of *. 
tccam l.d th.rmop.stic . on. pardCar „. mP 4.. the .ddH.on o 

„, I10 «j desiccant by weight absorbed moisture at 

by weight to polypropylene b..nngt.n percent 110%) d.s.cc«n y 

Le the rat. of polypropy te n. beanng twanty percent 120%. desiccant and no starch. 

Th. .mount of moistur. that can b. absorbed by the insert 200 may be centred ,n 

s .v.ral Hys h is cont.mpl.t.d that th. amount ol moistur. .bsorbabl. by th. insert 200 may 

^IT* changing th. concentration o, d.siccant within .cc.pt.bl. ranges: th. graater th. 

In an alternative embodiment, the tnermopia^ 

:Tura W ; end resistance to bra.xeg. m.y d.grad. .1 hi 0 h.r d.siccant - 
• B ,so b..n found tlurt th. ,.stic may b. combine. wHh .war concnu.tKms o 

^^om«nceof the thermoplastic materiel in as molded and solid state. 

T 5 • 15%) d.sicc.n, by weight to th.rmop..st.c. with a.pr.f.rr.d concentration baing 

m .d. h.r.ln. d.siccan,-fr.e thermopl.stlc m.y ..so b. consid.r.d .ow 

tberm tl C U s concentrations o, desicc.n, bearing th.nnopl.stic ., comm.rci.Uy av,»ab,. , 
pe)let larm. Custom concntrations may ba. ec«.v.d by dry binding high.r conc.nu^ 
d.siccant P .».t S with iow.r concentration or d.siccant.,,.. p.«.ts o, th.rmop.astic. When 
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blended in appropriate proportions, any desiccant concentration less than that of the high 
concentration desiccant peDets may be accomplished. After the 'dry blending process, the 
resulting mixture of pellets may be injection molded in a typical manner. 

In a preferred embodiment of the present invention, it is contemplated that the source 
thermoplastic for the insert 200 end that of the container body 12 may be custom blended to 
achieve the desired respective desiccant concentrations for each. For the injection molding 
process, two supply hoppers would be provided; one having the high-desiccant thermoplastic from 
which the insert is formed Bnd the other having a mixture of pellets of differing concentrations that 
when melted into solution produce the lower-desiccant thermoplastic from which the body 12 of 
the container 01 is formed. The insert 200 and container body 12 ere then injection molded 
according to the various methods described herein. 

Although certain embodiments of the invention are illustrated and described herein, it wilt 
be appreciated that many modifications and variations of the present invention ere possible in Cght 
of the above teachings and within the purview of the appended claims without departing from the 
spirit and intended scope of the invention. 
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WHAT IS CLAIMED IS: 

1 . A container having desiccating capabilities, said container comprising: 

a container body forming at least a partial enclosure so that en inside spece and an outside 
space Is created with respect to said container body: 

. cap installable upon said container body for closing said container body; 

en insert formed from desiccant entrained thermoplastic being fixed relative to said 
container body; end 

at least a portion of said insert being exposed to the inside space of said container body 
for absorbing moisture therefrom. 

2. The container having desiccating capabilities as recited in efaim 1. wherein seid desiccant 
entrained thermoplastic from which said insert Is constructed is ol a Ngh desiccant concentration 
having at leest forty percent desiccent to thermoplastic by weight. 

3. The container having desiccating capabilities as recited in daim 1 . wherein said container 
body is constructed from substantially desiccant-free thermoplastic. 

4. The container having desiccating capabilities es recited in daim 1 . wherein said container 
body is constructed from polypropylene. 

5 The container having desiccating capabilities as recited in daim 1 . wherein said container 
body is constructed from low desiccant concentration thermoplastic having at most twenty 
percent desiccant to thermoplastic by weight. 

6. The container having desiccating capabilities as recited in daim 1. further comprising a cap 
sealebly engageable with said container body and constructed from polyethylene. 

" 7 The conteiner having desicc.tihg capabilities es redted in delm 1. wherein said insert is 
sufficiency encesed by said container body so that said insert is only exposed to the inside space 
of the container. 

8 The conteiner having desiccating capabilities as redted in daim 1 . wherein said insert is 
fixed to said container body by a retainer lip formed by said container body ebou, said insert. 

9. The container having desiccating capacities as recited in claim 1. wherein said insert is 
fixed to said container body by a shrink-fit of said container body about said insert. 
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1 0. The container having desiccating' capabilities as recited in daim 1 , wherein said insert and 
said container body are co-molded into a unitized body. 

1 1 . The container having desiccating capabilities as recited in daim 1. wherein said desiccam 
entrained thermoplastic from which said insert is constructed further comprises a polar organic 
compound that enhances the absorption capabilities of said desiccam. 

12. The container having desiccating capabilities as recited in daim 1, wherein said insert 
forms a liner that covers at least a majority of interior surface area of the container body. 

13. A container having desiccating capabilities, said container comprising: 

a container body forming at least a partial enclosure so that an inside space and an outside 
space is created with respect to said container body; 

a cap installable upon said container body for dosing said container body; 

an insert constructed from desiccant entrained thermoplastic integrally joined to said 
container body by co-molding thereby forming a single unitized body; and 

at least a portion of said insert being exposed to the inside space of said container body 
for absorbing moisture therefrom. 

14. A method for co-molding a container having desiccating capabilities com'prising the 
following steps: 

injecting a high desiccant concentrate thermoplastic insert into a container mold; 
injecting a container body about said insert so that a single unitized body is formed; and 
endosing said insert within said container body so that said insert is only exposed to an 
inside space of said container. 

15. The method for co-molding a container having desiccating capabilities as redted. in 
claim 14, wherein said step of injecting said container body about said insert is performed 
contemporaneously with said step of injecting said insert so that said insert and said body meld 
together at en interlace thereby forming said unitized body. 

16. The method for co-molding a container having desiccating capabilities as recited in 
claim 14, wherein said step of injecting said container body about said insert is performed at a 
temperature suffidently elevated so that said insert and said body meld together at on interface 
thereby forming said unitized body. 
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17. The method for co-molding a container having desiccating capabilities as recited in 
claim 14. further comprising: 

preparing high desiccant concentrate thermoplastic for injection into said moid for forming 

said insert; 

preparing desiccant-free thermoplastic for injection into said mold for forming said 
container body; 

injecting said high desiccant concentrate thermoplastic into said mold through a first 
injection port: and 

injecting said desiccant-free thermoplastic into said mold through a second injection port. 

18. The method for co-molding a container having desiccating capabilities as recited in 
claim 1 4. further comprising: 

preparing high desiccant concentrate thermoplastic for injection into said mold for forming 

said insert; 

preparing desiccant-free thermoplastic for injection into said mold for forming said 
container body; 

injecting said high desiccant concentrate thermoplastic into said mold through a first 
injection port; 

moving said mold from a first injection station to a second injection station; and 
injecting said desiccant-free thermoplastic into said mold through a second injection port. 

19. The method for co-molding a container having desiccating capabilities as recited in 
doim 1 8. wherein said step of moving said mold f rpm a first injection station to a second injection 
station is accomplished by rotating a table upon which said mold is mounted. 

20. The method for co-molding a container having desiccating capabilities as recited in 
daim 14, further comprising: 

preparing high desiccant concentrate thermoplastic for injection into said mold for forming 

said insert; 

preparing low desiccant concentrate thermoplastic for injection into said mold for forming 
said container body; 

injecting said high desiccant concentrate thermoplastic into said mold through a first 
injection port; and 

injecting said low desiccant concentrate thermoplastic into said mold through a second 
injection port. 
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